SES Pipe #3 (Winmar #7)



This pipe is from an unknown location in the line.

End Closest to Fracture End Furthest From Fracture
0ft 2ft 41t 6 ft 8ft 10ft 12 ft 14 ft 16 ft 18 ft 20 ft
Pipe 3 A B C D E F G H | J K
Wall thickness 1 (inches)| 0.485 0.428 0.409 0.435 0.469 0.491 0.442 0.415 0.404 0.438 0.472
Wall thickness 2 (inches)| 0.377 0.393 0.417 0.468 0.435 0.423 0.376 0.361 0.441 0.449 0.468
Wall thickness 3 (inches)| 0.405 0.471 0.493 0.457 0.425 0.404 0.436 0.465 0.494 0.465 0.415
Wall thickness4 (inches)| 0.478 0.471 0.469 0.409 0.436 0.454 0.482 0.481 0.443 0.445 0.411
Average Wall Thickness (in| 0.436 0.441 0.447 0.442 0.441 0.443 0.434 0.431 0.446 0.449 0.442
Max. Dia. (inches) 9.05 8.88 | seenotes| 8.950 9.080 9.160 9.060 9.110 9.010 8.930 8.980
Min. Dia (inches) 8.97 8.87 |[seenotes| 8.94 8.94 9.09 9.03 9.11 9 8.88 8.92
% Ovality 0.9 0.1 0.1 1.6 0.8 0.3 0.0 0.1 0.6 0.7
Notes
Between E and F, 1 inch from E, the diameter is 9 inches
Between H and I, 3 inches from H the diameter is 9.18 inches, 6 inches from H the diameter is 9.14 inches
Between G and H, 3 inches from H the diameter is 9.04 inches, 6 inches from H the diameter is 8.99 inches
The fracture was a brittle fracture.
B C
. 21" A 81/2"
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JAN | V/
g T 11"
. 21/8" 23/4" m
N 2112" "
Sketch of Fracture
M easurements Around Fracture
Pipe 3 B+12in | B+15in | B+18in | B+2lin C C+3in C+6in C+9in [ C+12in | C+15in | C+18in [ C+21lin
Max. Dia. (inches) 8.99 8.98 9.05 8.870 9.650 9.810 9.900 9.880 9.720 9.080 9.030 8.950
Min. Dia (inches) 8.93 8.97 8.87 9.45 NA NA NA NA 9.08 9.3 9.16 9.05
% Ovality 0.7 0.1 -6.3 NA NA NA NA 6.8 -2.4 -14 -1.1
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Pipe 3 View 1

Pipe 3 View 2



SES Pipe #1 (none)



This pipe isfrom an unknown location in the line.

End B End C

0ft 2 ft 41t 6 ft 8 ft 10ft 12 ft 14 ft 16 ft 18 ft 20 ft 22 ft 24 ft

Pipe 1 A B C D E F G H | J K L M

Wall thickness 1 (inches) 0.378 0.438 0.453 0.464 0.478 0.442 0.452 0.492 0.491 0.485 0.450 0.426 0.470
Wall thickness 2 (inches) 0.461 0.486 0.489 0.429 0.525 0.465 0.508 0.489 0.804 0.487 0.520 0.502 0.505
Wall thickness 3 (inches) 0.507 0.448 0.44 0.444 0.478 0.513 0.499 0.493 0.500 0.489 0.523 0.470 0.511
Wall thickness 4 (inches) 0.461 0.427 0.43 0.485 0.454 0.524 0.493 0.506 0.485 0.500 0.473 0.485 0.497
Average Wall Thickness (in)| 0.452 0.450 0.453 0.456 0.484 0.486 0.488 0.495 0.570 0.490 0.492 0.471 0.496
Max. Dia. (inches) 9.08 8.99 8.95 8.820 8.710 8.720 8.720 8.71 8.640 8.630 8.630 8.660 8.720
Min. Dia (inches) 8.95 8.96 8.95 8.81 8.62 8.63 8.63 8.63 8.63 8.61 8.63 8.66 8.71

% Ovality 14 0.3 0.0 0.1 1.0 1.0 1.0 0.9 0.1 0.2 0.0 0.0 0.1

Notes

Between locations C and D, 6 inches from C, the maximum and minimum diameters were 9.05 inches and 8.97 inches (0.9 % ovality)




PipelView 1

Pipel View 2



SES Pipe #2 (none)



The pipe isfrom an unknown location in the line.

End A

End C

0 ft 2 ft 4 ft 6 ft 8 ft 10 ft 12 ft 14 ft 16 ft 18 ft 20 ft 22 ft 24 ft

Pipe 2 A B C D E F G H [ J K L M

Wall thickness 1 (inches)| 0.497 0.51 0.493 0.462 0.491 0.487 0.481 0.497 0.500 0.492 0.479 0.509 0.478
Wall thickness 2 (inches)| 0.515 0.504 0.502 0.484 0.474 0.440 0.470 0.464 0.469 0.480 0.517 0.511 0.493
Wall thickness 3 (inches) | 0.448 0.447 0.493 0.533 0.481 0.493 0.491 0.475 0.476 0.480 0.494 0.466 0.501
Wall thickness4 (inches)| 0.441 0.464 0.496 0.512 0.510 0.523 0.508 0.511 0.498 0.506 0.462 0.483 0.481
A\verage Wall Thickness (in|  0.475 0.481 0.496 0.498 0.489 0.486 0.488 0.487 0.486 0.490 0.488 0.492 0.488
Max. Dia. (inches) 8.76 8.75 8.72 8.710 8.680 8.680 8.700 8.69 8.670 8.710 8.690 8.690 8.710
Min. Dia (inches) 8.74 8.74 8.71 8.69 8.68 8.68 8.7 8.69 8.7 8.62 8.69 8.69 8.63

% Ovality 0.2 0.1 0.1 0.2 0.0 0.0 0.0 0.0 -0.3 1.0 0.0 0.0 0.9




Pipe2 View 1

Pipe2 View 2



Attachment C
Material Test Results



OCT-12-2681 13:29 Ok | TIZGI0E698 F.O1-01

.Od °°te MATERIALS TESTING @

METAL TI':Cr-CH‘C'LDE.T AEEREGIT

CERTIFICATE
[FR ]

Bodyeote Omaitest Inc,, Omni Laboratory, 4302 Dayoo Sreat, Housion, Texes, T7OSZ
Tt T13930BGE0, Fax; 7139290249

Test Certificate

STRESS ENGINEERING SERVICES FEF Mo 0108375 : Issue 1
138300 WESTFAIR EAST DRIVE Ord No 1007039
HOUSTON,  TX
Cate Tested 10/12/01
Uate Reported 10/12/01
Si041-1101
Attn: GEQRGE ROSS
ltem - 20 1/4" LG X B 3/4" 0D X 1/2" THK
90 CRAJGRE

Specification - Mot Applicable

i R i e B
Tensfle Test - ASTM = 8
o i o ". ] e e

1,5 'i?i
[imansions Ares | GL 0.20%VS | UTS :E] kb | Comments
10] [inf] | [n] | [psil | [psi]
001: Lorgrtudinal 0. 7180 1. 4970 0.353% | 2.00 35200 | TE00 26.0 | KA N1l
002 : Largi tuding] . 7410x 10,4380 0.3616 | 2.00 49500 N 0.5 hsA il
003 = Largitudinal 0. Taie 485 03613 | 2.00 46000 | BO3OD I 2.5 HAA N1l

=

R = i i e g o
| Pagition Dirensions | Dencminatian !Ti:-st Temp . Energy &bsorbed | Awarage | Comments
[re] _ [ [9F) | [t 1pe] [FE.1bF] |
| ot Longitudinal 44n | L0m ey Hik RAT | 46, 51, 75 | 5.3 ISEE Balow
!]"r.fn 0% A SHEAR: S0, B0, o0 / MILS LAT EXF: 4B, Bh, T3 .
Approved By J. Blevins {ii::Eirff;;i:{-qqmqﬂﬁ.q;:;:;{-.
J. Blevins

For and on authority of
Bodycote Omnitest Inc.
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hl cOt MATERIALS TESTING

METAL T-I:HMI:_'.IlI:I-'ﬁT'

Bodveole Omngest Ing., Omed Lasoralory, 4302 Dayeo Sleeel, Housion, Teums, TTOH
Tel: 7130308600, Fax, 713000045

Test Certificate

STRESS ENGINEERING SERVICES REF Mo 0108976 : Issue
13800 WESTFAIR EAST DRIVE Ord No 1007039
HOUSTOM, TX

Date Tested 1010501

Date Reported 10/10/01
77041-1101

Attn: GEQAGE ROS5

Tt - CHEMISTRY SAMPLE
7033 _CRA-GRE__D 9C

Specificagtion - Not Applicable
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Approved By J. Blevins .
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For and on authorily of
Bodycote Omnitest Inc.
iy Tl e EROLIE N1 B EEERUEE Cirarthan 1% R, wWahGas s wrilin dpermsl of Bodyic i Maknals Tesdty e Page 1of 1

T B A e periakn oty L0 the domc) skl GE ERMpled by S1e MR ST efetadse ORI,




A0k TF TTIT] 11 o T T g T

.

£

A --m...+”_..-n S Bodycote Omnitest

e——
1
T

H |-——!

|
T
T

R &.,, HHHE H R TR H 4302 Dayco
He i e e e T T H Houston, TX 77092

Tk 4 R A L T | . 1 @ T

el

FFHEEE

. R i AT e R R E& ASTM Report

e T e R R b - P . Pragram #181.465-Rd

BT siiniamiRy i THHERHE =i e smTw, 108975
240k i e .. o e { CLIENT ID:

. | b o1 EEEE
R LR T e R . MATERIAL:

[

HH L et R R S ) OPERATOR: aw
L i A z TH R T ] COMMENTS:
.0k ____ W.H| LRI f W 1 |- ._.“._ INE N - : Mzechine Serial & ._..__.m.m..m_u
“ SR R ; fisees HET | Catiper Seriat #: OMT4
.___._ H . i --r..lum - .. HENEEENE

Load Range: F0000 Ini

T
|
s
{fmph
i
i
=
[+
i
I
i
-
-
¥
:
MR
i
I
1
i b e
1
1
1

. . J ; : | X-Axiz Ranges: 2 WieRamoveds
R = EHEHE : I 1 S HH Print Date; clober 12,2001
E J HE I CLIENT: STRESS ENG
. : : + ] | Test Module; felals Tensile
A = LA : e T HHTHH  Sample #: 954
150 % HHH- __-. “ _... : 4] HeH 1 : T T . i
: - |___ﬂlnh.u|.qmn..|| | \. 1 . |.Mhr. i E . il {1 T : .d - r -+ i m.w_._.-—u_._.w it = q54
1 H . Width, in; 0.712

120k AT S H e C35 Area, in™: 351B64

=—]

1.3
wfa L

m sk,
I
T
T

111
!
1

T

5

T
"
!

s
1
T
1
e
1

=
T
==
i
vl |
1

w [ -.w..__ HERH R HEHEE 1 OFS @ .2, Ibf: 16365.4
ist “& W [t Hrrr e T P H T ., OF5 @ .2, psi: 46247.8
T T e It e HH EUL @ .5, Ibf: 17235.8

9.0 k - __u.q.__ - 11 HH II.I- EEEENE. i

s : T q _ EUL @ .5, psi: 48707.3

AT THT L [
i T HHHHE 153 - H THE Ultimate, ibf: 23066,
B ”l. w.._._llln. m__ T ”.l.”. EidE = . NS . 4 i [+ Ultimate, psi: To3i2.9
Hif : : EraERiebamdd P HHHHEH R Red Area, %: 54.3
mﬂ__r-.;-.,._ i T e e 1 Aot TE (Man), %: 26
A 1 S ; N L ..“1 THIH 1 : h {1 Dale: 105 252001
u.u___ e HH T T “HHH AT i S Time: 01:30:47
1= I = Pk EHEET [ i LN g 5L N
soRfEEE I B g e e s S
§ AR B 4 b L E N t3En mid i R R4 i :
7 T : T T WL A e s A :
\.. S =H ] PR e R T
[ N KM N mu R I O e i
_ ST D ke e R R R
200 A0 00 800 1,00 1.20 1.40 160 1.80 2.00

specimen Break
Oct 12, 2001 1:30:48 AM



0.0 kT e
T IR T e R B T
.H_.. _.| -._ R H %ﬂ R I i ﬂ.wnm 1T hh 5 T “| Bodycote Omnitest
T R R R R e A R R e e e 4302 Dayco
2Ok .__.-Iﬂ.lv - .....”ﬁ_ fla= it HHHTE I e | “.I.-.M e Houston: TX 22802
pisiizdcEd I, FHh T T . |- [ e - EmEEnan . T EB ASTM Report
..--..m__u ] e g o W Ht - SHETHT 1] Program #181.4R5.14

T
!
Bz
1
|
i
i
1
b
|
=
mt

e

T

t
==

| iH R i R . BT T
.0k 5 ._.H T 1._”. A - B .IIIw - I e ..“ O CLIENT o 108875
i =+ = HH SR B A T e e MATERIAL:
L HH TS NN NN SHEE T R A OPERATOR: I
. = . R COMMENTS:

HOK = 1 ” - LT HHH- e nx T HH  Machine Serjai #: 172520

o i |
15| HHHHH - 1 =N “lh. s y 2 :
THEH T -....“_| |HF. : T _ R Caliper Serjal & QMT74
L A e ¥ HEH I W
2 iR S LamaaE e R R R e i Load Range: 30000 i
! HHHE AR T GO Erre AT A-Axis Rangas: 2 % f<Ramoveds>

w0 x| HEHE T i e T :
L : LI L T Frint Date; Crelaber 12,2001

=1 A S 9 T I H AL L] ;
1 : 3 SN FERANEE HHHHH BN EA I CLIENT:
8 5 A HHHH 1] Ea il _ e STRESS ENG
A e ] Ret e e R e Test Module: Metals Tensila
HHE Eheasnre T | Sample #: 355
15.0 k H- _= ...--_”.T...- . E S S R
HHIEHHH ‘ . “ i ] = T HE . g aEy
i.....__w__ HHH HH e T T it 3 Sample # : 55
i} - R A T A H HEER et Width, in: 0.741
2k Ha e - ..H m i : _.. “ Jr o .u E : il mam I..H o N |.M|I|.”H .nm. ._D.._-D.Wu _.-.-u." AE1B0R
|;_.1cA i ﬂ LT HH S H .-... Hlumuu.u AEiRn T ."_Il LT EEE ..-."_—_nm_@..mh Ibf: 1TA96.6
bf  EHIERHE ~FH A R HE ST 9FS @ 2, psh 494916
a0 fHHHEH T BT R et T R T T EvL @ s, bt 19149,
_ 5 e T T R e THHEHH-T e EUL @ 5, psi: 52955.2
H H 3 S T e e e HH |  Ultimate, Ibt: 290636
HE T A A P e HH S T e Uitimate, psi: 80373.3
sexpim R s AR TR e e e e e Red Area, %: 54.1
=i CEH e R R T TR H AR Eee | TE (Man), %: 0.5
T e R R T H -+ HHEHET T Date: 10/12/2001
T NN T R R H A R Time: 01:36:52
I ENEE AN ] ] ENENENE T . e N | H L 1 ]
sk R T T Ho R
R e R R R R e R R el R e e e R e
M -.“_ TH A R _.u o R ”Hqﬁ. ian
= T “ﬂ e H A R B I e e
=R LT e B T RIS fifssiimil:

Specimen Break
Qct 12, 2004 1:36:54 AW



Fa'd "HLOL

M0k
T R R e TR iR 38
iR Hils AR : HHI = 1o i R 1 Bodycote Omnitest
S R T - e e e e TR R R 4302 Dayco
L . R A Houston, TX 77092

S ... E8 ASTM Report

: i Frogram #1871 _465-R4
BrATH: 108978
CLIEMT 12;
MATERIAL:
OPERATOR: Ju
11 COMMENTS:
- KMachine Serial 178520
1 Callper Serial & QT4

z7.0 kA B ST H
2 bl | T =

]

|}

2 11,
I
!

Jol
II
1
|
] 2
1
L
=
e
|
|
1
1

E.H:,.. 1 AR

'
[yt s

B3
T
1
VA=
I
i
1

2.0k e e : "

I
Y111 Fdd
11
1
T
et
1
Il
1
3 1
i
II-
1]
™
i
I
LLLT
T
1
=m1) -I—.—.l-.l-|-|.-
1
1
Ll

=

Load Range: 000 i

His HTHHT T #A-Axis Ranges: 2 Wl=Removeds
; . 1 Ll Prinl Date; Oclober 12,2001
Ealamanien HHHA . ma : CLIENT: STRESS ENG
HT L L : T Test Module: Melals Tensile

] ’ ! : : 1HH HH T +H  Sample & 956

11
1

100 K

p | fagd =

S
(=

-EHL
i
=
-
i
|
|
1
]
:
|
T

.
.
.
mEEmEmmR
j

HEEEpE=RS

15.0K

T
=
rpas
o
1
.-
1
1
!
L
T
EE=
'
d
]

1
=
]

|
H

T
4
1
1
!
I
1=

a-1=F
11
}
T
1
f
T
ot ol
H

Sample # : 956
Width, in: 0.74

120k " _.._*.Il_. i L.“. . or . ..-.|. T4 ._.. . - i _H"m.__u_.-..m..mh _.n._nu Um.Am.m

OFS @ .2, Ibf: Hele S

T
|
1
:
1
1
Fl
| |

T i HHHH =i -.p_ L A R P i OFS @ .2, psi: HGo0n
9.0 k FHEHHACH Y ] e S HHET HH EUL @ .5, Ibf: 15809.4
FH T D 15 S R ] EuL @ s, psi 436892
maabals f TE [T HE R 5 Ultimats, 1bf: 790559

man s i HH HHHE I i HHH 45 Ultimate, psi: 80294, 1

o FEEFEE T A R R P TR P T HHTTHEES|  Red Area, %: 54.5

sraniaka; HHEH TE (Man), % 32.5
. = : 21 I Date: 1011272001
_ T . - HEmAE T e THE Time: 01:42:40

.....i
1

]

i

|

Lol

354

]
1
!
!
|
-i--
L
|

1k

=
o
=
-
M

I|.-. .“II : ." H- |+ i _ i I.d. ; a HE ]
i a5 Ea Lt ad
____ T T H R 8w A Amun
At B R H R [ A R T R
AT 600 _ m et

1.20 140 18D 0 2.00 Specimen Break
Col 12, 2000 1:42:41 AM



OCT-32-26601 11:0M CrM1 Tl SATTEEEE F.d1-08

'OIE'YCOte MATERIALS TESTING @

METAL ™ [l HOLAOGY [ACERE )
CERTIFICATE
Eodycole Dmuitest Inc, Omnl Laboraizey, 3302 Dayoo Sirear, Housten, Texas TIO62 HEa

Tel: 713808865, Fax: 7129250244

Test Certificate

STRESS EMGINEERING SERVICES REF Ko 0109320 - Issue 1
13800 WESTFAIR EAST DRIVE Ord Mo FO39CRA
HOUSTON, TX

Date Tested 10/2601

Date Reported 10/30/01
Fr041-1101

Attn: DWAYNE FONTAINE
Ltem - 5" DIA PIPE SAMPLE

PIPEF 3 SECT IEF a0-E

Specification - Not Applicable

Tﬁ.ﬂi A;—Im Ef = !
SniaE *ﬂa e
i Dingnslons | dres | BL | 0.200vs | UTS | Comments
| [1n] | [n] | [in] | (psil | [psil
001 Longitudina ' 0.2520 | 0.0489 | Loo | s3v00 | 72200 | 26.0 | 3.6 | Wil
002 Long1 tudinal ' 0. 2480 0.0483 | 1,00 | so500 | 44700 | 28.0 | e2.3 (K
| 603: Longl tudinal | 0.2470 | 0-04% | 100 | sa00 | Bg7o0 | 29.0 | 59.5 | WA

e —

Approved By J. Blevins é/’?

J. Blevins
For and on authority of
Bodycote Omnitest Inc.
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REPORT OF TENSILE TEST
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